Progressive defect of insulin action on glycogen synthase in obesity and diabetes.
The purpose of the present work was to have a closer view on the changes in the regulation of glycogen synthase (GS) activity by insulin in relationship with the impairment of nonoxidative glucose disposal in human obesity. Obese patients with normal glucose tolerance (12), impaired glucose tolerance (11), diabetes (10), and lean control subjects (15) participated to the study. A euglycemic, hyperinsulinemic clamp was performed and associated with indirect calorimetry. Muscle needle biopsies were taken before and at the end of the 2-hour clamp for measurements of glycogen synthase fractional velocity and total activity. Total GS activity was significantly decreased (P <.05), while its percent activation by insulin was still normal in the obese glucose-tolerant group, and nonoxidative glucose disposal was decreased by 56% (P <.001) and glucose oxidation still normal. Total GS activity was decreased by about 50% (P <.01) and GS was unresponsive to insulin in the glucose-intolerant and diabetic groups. In conclusion, our data show that insulin-stimulated nonoxidative glucose disposal and total glycogen synthase are very early defects observed in obese patients.